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(54) MOBILE COMMUNICATION SYSTEM 

(57) Abstract: 

PURPOSE: To provide a mobile communication system 
with which a TDD can be applied even to the satellite 
communication of large propagation delay. 

CONSTITUTION: A signal transmitted between a base 
station and a mobile station is divided into the frames 
of a fixed length in a time division manner. Concerning 
this mobile radio communication system, this one frame 
has slots more than N (=4), one slot (101) of these N 
pieces of slots is allocated as a transmission slot at 
this base station, and (N-1) pieces of remaining slots 
are allocated as reception slots. At this mobile 
station, a down signal transmitted from this base 
station is received by one slot (103) and the frame is 
constituted so as to transmit the up signals of the same 
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contents (N-1) times toward this base station with the 
(N-1) pieces of slots (104, 105 and 106) after the next 
slot with this slot receiving the down signal as a 
reference. 
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(57) [J|#}J 

1 oco^ a y h (10 1) £i£ff ;* o^h^ UTS'J 
^^(o (N-i) fBSrSfi** S> h (102) 

ff £ixfcT 9 ff ^§-£&£ ^co^n^h (10 3) 

ffU ^CDTVia #S:SfS bfc^ n h£Sq§<t It, 
^feO^n^h^ib (N-l) S^^nj/h (104, 1 

0 5, 106) r^fgSi&^tc^ij-rpp^^c^i^ff-^ 
£ (N-l) Ei^ff-T^ J: u~ A$:«jS;Lfc^<h 
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ix, fttjlS 1 7 AI^N=4J£jl_h(7>^P 3> h£*S*>, 

3> h£ri£ff;*n -x hi: LTSDit, R 9 <z> (N-l) 
{E£:§:{f * n s> hi: LrS'JD St5iftl:, ffJia»»S 
"CIS, SfFlESiftffiA^iSfS^nfcT^fS-?-**?* — o<7> 
*n sy hfSff U ^^T^ft-^^Sft Ltzxv v h£r 
g*P£ It, &<DX p$/ h35^ (N-l) n y h 

r-BSSife^^f^ij-r^^^^Jb^ft^^r (N-l) ®ai 

n^^tbiift^^^ a«c*5^t, raffias £ 

zmmmmmxte 1 asfs^ * ^ h ^ 2 sfs^ 

h, -^cd&cd;* p 3/ hr-|^CJb l 9ff-§-^:2[Hl^f§-r^i: 

2^n s/ h^Ji^fS-g-SrSfa-rSBR, WEI A^^i^if 
;* p s/ ha*tti»lftUfc 2* a 3/ h £ SfS 
^ n s/ h i:i/iot^/ii/*7 n 3> h <D||ij* £ ^co;* 

[0 0 0 1 ] 

-r -5 » u a m ^ * r- ^ t c gg -r % „ 
[0002] 

5<C (FDD : Frequency Division Duplex ) t. itST* 
1^ £jgR*£r/B^6B##«'Hfi{s (TDD : Time Div 

ision Duplex) ^#iit5 0 
[ 0 0 0 3 ] »fti§{f (C^^Tfj:TDD, FDD^^f 

(f^D s/ h t l&im* d 3/ h2i#&U glfe^CDi^ff^ 
o 3/ h £ »»^OS:ft ;* d 7 K git&J^Sff * n 3/ h 

^, 201, 2 0 2 ii^ti-engtf^^i^ff * * ^ h , 
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Sff^u 3/ h£ft^UT^LT^6o Sfc, 2 0 3, 2 
ftf LT^irt^o TDDIj:, fiSfs, Sfa T*(^— Jf)R 

10 mx<r>#4 '<-i/^ft^mxfo&b^o^\&frfoZ> 0 r 
[0 0 0 4] H3{c^$ttS»S»ftaifSftif^J:5<c 

tt^fc^o 3 0 114*18, 3 0 2I4SB8K 

[0 0 0 5] FDDO^fAfU i^ft, ^(f 

DDO^fA-clj:, iSlft, £f§35*|^ 

(ci4^- k^-y j±&mx<D&mmmi£x^X'$ 5 
femmm<r>*^*'^B.mm<D£ 5 ^^^ici^TDDi^ffl 

40 [0 0 0 6] 

«<7>^"CHJIid<#>S r. i: ti*h T Z ml *Jo^<n%i— <D&m 
[ 0 0 0 7 ] Ifi, ^O^c— X ^ir^^5ti: LT_hISO 
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[0 0 0 8] *»Mtt±lSHJB^«:»»-rSfc«)^<C$ 
;txfrt><7>T-, ej8Sffi<z>*:#v^«Saift'CtTDD4:a 

mxz z> x o tc Lfc#»**afflr^^ x a £t&t*-r s r 

[0 0 0 9] 

BtflBl — AttN = 4£Jl±0^i3 s> h S9 
lESJftJStMa, WENiO^os' h<Z>5*>* loco^n 
s/ h&i^ff;** y h£ LT»9i£T, « t> co (N- 1) 

xn, flfriaSJfts^feSff *ttfcTf3fS#**>s— o<^> 

g*g£ It, n-/M>^ (N-l) f^co^ n ^ h 

r-KS^^tc^ij-r^^^oi^ff^-^ (N-i) \Bim 
[ooio] ^7t, *iswfi, mmmmtm 

u — MzftmZti. WIS17i/-Ali3oo^oy hjr 

s> hi: 2g{f;*p 3> hlcfi|i?^T£i:#{c. mrts^Kj^ 
Xli. SJft«*»b^«$tL3tT!9»***><5^o s/ ht» 

T\ &<DXti y h, ^<7>#;<7)^ci 3, hT'P t_b <9 fS-g-S: 

fE£ifc^GDi£{f y h^K^jKUfc2^n s/ h£t>m 
ft 5 SB'S", i£ff * n y h ^SftoT^ft^fitjO;* n s/ h 

[0011] 

(OH, 1 oco^ o 5/ h ^ri^if ^ Djxht Itlil t) m 
0£<9CD (N-l) fi^rSrff ^ o s/ h t LT1<]«9 ^ 

ft Lfc^o y h£rS^£<t UT, &<D*vi y hfrh (N- 
1) fli<75^ o y hr-ttSfl&etcraitj-Tlsii^^coii^fs 
^rm^T (n-i) tHli^ff ts J: 5 Lti^o ^<^^ 
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[0012] ±laLfc*«W<0Sl2Oi»«o«jS; 
C^oTIl — 0(7>7 U— A £r 3 00* p 3/ h*c#»| 
U ^ O 3 0(7)^ a 3/ h^rtfllEStfe^r-lili^ft^n 
hi: 2§ff^o 5/ hlc#l!3Sr5£#fc:, ftfllS^®J^T* 

ft ^oT^fa^-^Sftbfc^ n 3/ h^S^Pi: IT, 
ft^nj/h, ^rooek^^u s/ hT'l^ b± ft -§-^r 2 tU 
10 J: 5 ^7 ^— ^^*J*UTi>S 0 ^lt, fill IB 

SiftSTtt, KiSiBcUfc2^a 5/ hO±«9fa-^^Sff"r 
5 BR, fflfBSitil^O^ff^P 3^ h^K5S«»Ufc2^n 5/ 
h <b t>fi&£3§-£\ iSfs ^ a 3/ h i:fi^oT^^^fitJC0 
5/ h<7>fitI^i:^:O^P 3^ h^m^^^^LT^if L 
T^5:^^t), fi«3i5S(C^@-t-5^ff ^ o y h, S 
fg^a 3/ h<7)l[*i9(cJ;SSfS^^ffi**t1fittJte<** 
tcdlffT-^ So 
[0013] 

^■xCi:br, i£fg, SfST-p— JSRfRSrttffl-rSTDD 
U Tfli S5ii ft v- ^ A $r % 5 o 

[0014] mi n^m<D% 1 o^asffii-cwMSfe ct 

ft) , 3^ n^h^Rx T-A>So »»S"t:tt 3 

10 1 ttWSJSJ£>i£f§* o 3/ h , 10 2 li^TM^COSff 
^ o ^ h , 10 3 l&&Wim<OT£fSX n 3/ h 1 , i04« 
^tb^^i^if ^ n 3/ h 2 , 10 5 tt^tbif <7)i£fl ^ n 3/ 
h3, 1 0 6(i»»«<75SfS y h^^^L^^-To 

[0015] &az.wjft&mw-tz>o Mcm^Wimm&T x 
^ d 3/ hr-r vim -%<nmm ^<DTvm^^&m 

TOff *SrSfa Lfc^ ca 3/ h^rgv^i: IT, &<D*ay 
hfrh3**y bX-m Cii^fa** 3tHliMf t5 0 HtM 

s/ h^: LtsMffor^s. m^mxnmmmT^k, 
u, m^^a^-rso 

[0016] J100 J: 5 feftf^^ff 5 <ir , ISta/iCi . 

ft»T(^ ( 2 X t d ) ( 3 X t s ) <7>Pfl»»^^ 

— ^{fir-^^i^fc^, o (3x t s> coPfl{c*M^^ 

(4x t s) { = 7u-aop^} coaE^fi&T/jrt^fi 
50 19, (3x t s) oWt^WMS^iSff t6 0 ftW-l?-*" 
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zmm (2 x t d) a* 7 b*h (4 x t s ) ias 

[0017] (114, H5, H6, E!7£r£H>T\ 

B8fl**:R9l"f S. &mm<n>T x l ^ n y hTi£ff Lfcff 
#£rs 1 (401) , Tx2^n^ h Ti£ff L/iff ^£ 
s2 (402) , T x 3*n f-TiSft Lfcfs**: s 3 
(4 0 3) So ( 2 x t d) 2* (4 x t s > Oft 

s&rso 

[0018] H 4 ( 2 X t d ) £ ( 4 X t s ) TWo 

ro<h£, s 3 2*§fST#fti,\> L2>U sUs2<i: 

s 3^mcm^^<Dx, s i*fctts 2Srs«m«f± 

[00191 B5lit a3&«t sj:l3**<, ( 2 x t 

s) J; 9^£t,^^£R^ihS[ilT&So n<z>££, s 
2$S£Xfs 3&$:{ST'%t£i\ Lj&»U sl£s2£s 
3 ttW s lSrgfSi-nii, ±l?flr*W:e 

i££*tSo 

[0 0 2 0] I6(i, ta^ (2Xts) ^^<, 
(3xts> J: !3/Js£ ^*-&*:R5f"*-SIST*>So r. O 
<b^, s l*5J;0<s 2rt5gfrt s #fci\ L*»U s U 
s 2 £ s 3temcm^te<DX% s 3^r^{f-rn^ii^ft 
#-tefei££nS 0 
[0 0 2 1 ] 17(1 ta^ (3Xts) J:^#^I 

t\> Lj&»L, s 1 t s 2 £ s 3 l$m Cit #<£C0T, s2 
£ fetes 3«rS«-ftt«i:i3ft^-ttfii3S$nS ft 
[0 0 2 2 ] - <D£ 5 (C*mfefifijT-tt, »»St?(iT<? 

b3*v y \*T-mc±.*>m-f§r£3\*imti U *Iff 

i£#*Tffi£ &S a 

[0023] *^a6w<7?»»iim ^rA(an 

SOT, ffittifiJ^SWMoj: ^^fi^JSo^ft^fcS 

-McfcjgJBT^ 6 0 
[ 0 0 2 4 ] ±i$09RWTH 1S7U — A4*n 

^ h*J#C04»-fi-O#jTRW Lfcri*. 1 7 5J* n i, 



(4) 4#i¥8 - 2 7 9 7 9 8 

[0025] m^&m<r>m2<r>mmm\^\*^xwLm't 

So H8tt**W^jR2<z>|5ftffj"C»SS*5J:u«»»« 
[0 0 2 6] 7^Ai^^f5 e 17^ 

&#Pfl£r t s ^-TSc tfiSftt 3 ;* n y b<Dft % 1 ;* o 
^^Tx (i£f8) , 2^D^hi?Rx (§«) Tfc 
So ^t&^Tfi 2^n-/h^Tx, Un^h^Rxf 

<£? So 

jo [0027] mcMftzmm-rz* mmz.mmmt-r x 

5»J3£«w J: 9 t d«ic»»®a«3:ft-r£. »»«Tii£:<7> 

K t^^n y hT^D±0ft#«:2liIiSS«i- So 
WMSTJ4, Tx^D^fMf, 27n^h^R x 
* p s> h £ UTSfSSrfToTt^S. «M«TttiSfSJ|*T 

t? iS L, {f-§-^fii^-rSo 

[0 0 2 8 ] £1±<D£ 5fc»«sSrfT 5 i£ 
^ fa^To (2 x t d) ^a^b (2 x t s) oB^BSjJS 
i^ff bfc_hi?fg#^^:ij-So e«ili£tdtt 
— ^fflTtt/jJl^fc*!), ^CD (2X t s) (7>BB(c«fM^*« 
iSfB"**S«ri6tt^*>So "(2x t d) ^ 

(3xts> { = y u-J±<Dmm) colEjftffiFT/ji^K 
*?. (2Xts) OPfl^«M^^iSfS"TSo TDDOv' 

^7AT-li, iSSfS, SffTI^Cji]^^:^ffi^6coT^ff 

[0 0 2 9] ^(cH9, Hi 0, mi lSrfflv^TWMS 
Oi^ffgft^n ^ hco^^ ^ V^^gff-TSii^ff^co 
30 M«*RWt5o SBSOTxi^ByhTiSfSLfcfi 

So ( 2 X t d) 2M 3 X t s ) Oltf^^^ (i, Ji 

[0030] I9i^ ( 2 x t d ) £ ( 3 X t s > T#Jo 
fc*5tai5 t sJ: f?^^^»-&«rRW-rsiaT*>So 
s 2 60«*a?SfffT^*^ o Ld^L, sU 

s 2nmcm-%ti:<Dx, s 1 ^sfai-n^i: ^ « tiiis 
i^^nSo 

[0031] ilOllta^ ( 2 X t s ) 

40 ^^liet^|T*|)^ 0 Z-<Db^, s 1 Offj^a^ff T 
L*^L, s 1 t s 2 1*1*1 Cif^-^COT, s2^r 

[0 0 3 2 ] illlitaj)UsJ:^^<, ( 2 X t 

s) j: K>sh£^m&&mm~tz>mxjbz> 0 -<Dt^, s 

i^«*fcJ;Ws2«i|ll«iSit^/jii\ b^^L. 

s 1 ^ s 2 I3f^ ^ft#^C0T, s 1 <Dm¥£ s 2 <7)^4£ 

£r£:mu ^^tix^, -h^ff-^-^Si^^ixSo r.o# 
s l <?>m¥-y s 2 0«*<7>««gSB5>coSfff^llL 
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mm* p y ^x^m<, § 4 s KDm^t s 

«#<o£fS fester- *>S. 
[0 0 3 3] JbJEUi:;*n s/ h*PU#T*i§{f ^r^tSfc 

^"Tc Ii2{:^r, Sftttltt, gfta (Rx-R 
F) 12 2, ttHS'tDEM) 1 2 3, SfSfB#tt£iilfB 
12 1, ^^yi23, *uy hSltllffll 2 6, 

^ttt^S (CH-DECODEC) 127j;t)M^ 
jSfSttlfi, iS«« (Tx-RF) 128, 

««* (MOD) 12 9^^*^1:9 (CH-C 

ODEC) 130, i£{f 7 \s — J»# Y S >^#J«9 (T 

[0 0 3 4] i£{f 7 U-A^-f * V^fMWffi (T x 7 U 
-J*# 4 ^i/>f) 1 3 ltt±a$LfcJ; 5fcR3££nfc* 
n y h^J#£:fflt&LT:fc>«9, i£g y^l 2 1 *• 

(Rx-RF) 1 2 2"CSfS^nfcgfSfflr#ttHW# 
(DEM) 1 2 3fttH$il5. SfSffit»tiJ«l 2 1 
(3, £fs« (Rx-RF) 12 2 ifcttffiHS (DE 
M) 1 2 3 3&>fe<7>*^ ^V^ff^-iCj: 9, §{f(f^ffi 
ZtlfzZt ^r^ffi-T^ t>COT'^6. £fff& #^ffiS|5 1 2 

ir-^ffff^tb^ix^c^^^m-r^^, 12 
j§^*r<5o 4*5, isw 7 ^ s v-^flawsB (Tx 

i 3 1 3&»b«J»fS#Sr«j(&U, m 
it* p s> h£J^<Z>;* n $, f>co^ ^ V^T^rffv^— 

X 0 ^g^LT h 7 n s/ h&fcbSfl l 2 6 IS, 

^^!il2 5 bilfcT-^ (O 5 ~h£^te* u vy 

[0 0 3 5 ] &fci£{f i£{f ^ w — A>?<{ % l/^m 

M (Tx7^-A^;y^) 1 3 1 frb<DMmt * 
(:«t!?f-)r*/U}?#0 (CH-CODEC) 130^ 
fittS-t!:, (MOD) 12 9, iSffttl (Tx-R 

F) 12 8, 7>r t 1 2 0 LtMf - ^ 

[0 0 3 6 ] i/^, i 7 u — J*<r>q><n 2#g COR x ^ p 
y K t^b^?T x^d^ hcoi^n^ hfttJ^Sff ft # 

^ t s J; < , (2xts) «t 9/h$t^*B-&t 6 *> 

5o c^i^ii Sft ft -§-:&±^ 9 cDB$,£^ib, i£fff! 

*6^£T-G0^-^ £ T x^n y hl^T^b^^R x * 

d 7 hUTIt-tOf-^^^^ y 1 2 5C#t5 0 

* * V 1 2 5 F^CO^ — ^iCi 1 1 60 s 1 GOftj^ s 2 CO 

t&^^^a £*t5coT-. ii 1<7)J: pCR x^n ^ 
[0 0 3 7 ] 2#@^Rx^p^ hTSfHSf^iJ:^ 

o ^^tb^n^t^ s i*, 09, noc/T^nst a 

< t s £>5 IMi t a > ( 2 X t s ) cO*J^T"£>&. ^<7> 
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^i^iS, 2O0Rx^D^ h co-r — $ £ ^^251; 
#^ffi£|5l 2 4T s «W-rtttt, -OC0R x ^n y h 

[oo38] ^mmmxn, % 1 coi^^if^ 
ic^stsMi, &mmx<omt * u y k §ft^ 

[0 0 3 9 ] 4*3, ^<7>?lJft#ijT-te, 17 U — jU4 

<4S. 
[0 0 4 0] 

X&mit * ta s/ h, §:if^p 5/ h(©I4t) (cj:S§:{f^F 

[12] s#rfl^S'J1S{f (TDD) SrRBtSBo 

[0 4] ^ff^ff^p ^ hco^-Y ^ ^^t±\>K^(Dm 
JO «£R93i-5EL 

[0 5] ilff^m^p s/ h o^^ ^ v^^Jb!9ft-?-oH 

[0 6] i^ff^ff^p ^ hco^-T S >^i:±f9ft-g-coH 

[07] i^ftsff^p ^ hco^-< ^ >yt±L*>m-%-<Dm 

[0 8] *««(^»2 03gJ6fi?'!)(7>*M«*5<ta 5 »»SO 
[0 9] i^ffgff^n 3/ hco^-r ^ ts?tliyn-%<Dffi 

40 izzmm-tzmo 

[010] mm%.m* p ^ hco^^ ^ ^^^.b^ff^co 

[011] mm^m* p ^hw^^f ^ v^-h^ft ^-co 

[012] ^:^0^com 2 (Dm^m^^^mmm^m^ 

1 0 1 -■■Wsmm<omiB * p y 1 o 2---»as^sfa 

^P^h, 1 0 3 •■•^K^COi^ff 7s P ^ h 1 , 104- 

50 &%hm<V&it* p y V 2 . 10 5 •■•^tfr/f C0i£{f ^ o 5/ 
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